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In This IssueRemodeler Group Dynamics
PAGE 1461
Yen et al. examine simultaneously the nucleosome binding preferences of six chromatin remod-
eling complexes in yeast and find that they work in concert at subsets of genes, targeting specific
nucleosomes positioned near the starts and ends of the genes. Nucleosome-free regions at tran-
scription start sites act as focal points for directional packing of nucleosomes, whereas other re-
modelers enter a ‘‘tug of war’’ to space nucleosomes out further along the gene.
Dynamic Stability
PAGE 1447
Hathaway et al. develop a system to initiate and terminate chromatin modifications in living cells
based on chemical-induced proximity. Recruitment of HP-1a induces H3K9me3-dependentgene silencing at the Oct4 locus, allowing the authors to define the kinetics and extent of chromatin modifications of these domains
through multiple cell generations. Mathematical modeling reveals that dynamic competition between histone marking and turnover
determines the boundaries and stability of H3K9me3 domains.
Bacteriophage Reveals the Skeleton in Its Closet
PAGE 1488
Bacteriophage have been thought to function independently of cytoskeletal elements. Now, Kraemer et al. identify a tubulin-like
protein, PhuZ, and show that it forms filaments that assemble into a spindle-like structure in infected cells to center the phage
DNA. Centering and optimal phage reproduction only occur when the PhuZ filament is dynamic. The structure of PhuZ provides
the first fully resolved C terminus of any tubulin and indicates an atypical mode of polymerization.
Spatial Inputs in Mitotic Progression
PAGE 1500
Mitosis is triggeredby theactivationofCdk1-cyclinB1and redistributionof thecomplex to thenucleus.Santosandcolleaguesnowshow
that cyclin B1 phosphorylation promotes nuclear translocation, and nuclear translocation promotes cyclin B1 phosphorylation. This
‘‘spatial’’ positive feedback controls redistribution and ensures a rapid, complete, and irreversible transition from interphase tomitosis.
Grb-ing Control of RTK Signaling
PAGE 1514
Grb2 has been characterized as an adaptor for receptor tyrosine kinase signaling. Now, Lin et al. delineate amechanism for howGrb2
works to keep FGFR2 in check. The authors find that Grb2 associates as a dimer with the C termini of two receptor molecules under
basal conditions to dampen receptor transphosphorylation and block signaling inputs to the receptors. Upon stimulation, FGFR2
phosphorylates Grb2, leading to its dissociation and as a consequence full receptor activation. Grb2 thus serves as an active
regulator of RTK signaling.
p53 Short Circuits Cells in Stroke
PAGE 1536
Vasevaet al. identify a critical role for p53 in theonset of necrosis. In response tooxidative stress, p53accumulates in themitochondrial
matrix and interacts directly with CypD, a regulator of the inner membrane permeability transition pore. The interaction triggers pore
opening, leading to collapse of the electrochemical gradient and cell necrosis. Blocking the p53-CypD interaction is protective under
ischemic conditions in mouse brain, suggesting that known CypD inhibitors may be effective in limiting damage caused by stroke.
FGF13 Stabilizes the Interior
PAGE 1549
FGF13 is expressed in the developing cerebral cortex and is a candidate gene for X-chromosome-linked intellectual disability, though
how nonsecreted FGFs function in neuronal development has been unclear. Wu et al. find that FGF13 is a microtubule-stabilizing
protein enriched in the growth cones of cortical neurons and that it regulates axonal development
and neuronal migration. In mice, FGF13 loss leads to defects in cortical organization and to
impaired learning and memory.
LASting Silencing at the Periphery
PAGE 1474
A large fraction of themammalian genome is organized into inactive chromosomal domains along
the nuclear lamina. Zullo et al. reveal that DNA elements within these lamina-associated
sequences (LASs) associate chromatin with the lamina during mitosis and repress gene activity.
LASs are enriched for a GAGAmotif that is bound by the transcriptional repressor cKrox, which in
turn associates with a histone deacetylase and an inner nuclear membrane protein. LASs thus
couple nuclear compartmentalization of chromatin domains with gene silencing.Cell 149, June 22, 2012 ª2012 Elsevier Inc. 1409
Plastid Stress Envoy
PAGE 1525
Plastids are plant organelles that contribute to various cellular processes, including the
response to stress. Although plastids contain their own DNA, many plastid proteins are
encoded by the nuclear genome, necessitating communication between the nucleus and the
plastid. Xiao et al. now show that MEcPP, a metabolite produced in plastids in response to
stress, in turn activates nuclear stress-response genes. Interestingly, MEcPP levels are also
modulated in bacteria in response to stress, suggesting that MEcPP may be a conserved stress
sensor.Wnt Cursed by Tiki
PAGE 1565Secreted Wnt proteins play many roles in development and disease. Zhang et al. now identify a protease named Tiki that cleaves
Wnt’s amino terminus, leading to its inactivation. In Xenopus embryos the localized suppression of Wnt signaling by Tiki is essential
for head formation.Axon Pruning with Actin Regulator
PAGE 1594
Axon pruning, dendritic spine remodeling, and axon repulsion occur in response to Sema3F. However, how Sema3F facilitates
axon pruning has been unclear. Riccomagno et al. identify the machinery that specifically mediates Sema3F-dependent axon
pruning, showing show that the RacGAP, b2-Chimaerin, works with the Sema3F receptor Npn2 to selectively regulate hippo-
campal axon pruning, illustrating how actin regulators can be differentially deployed downstream of the same ligand-receptor
interaction.Seq-ing Structure
PAGE 1607
Using evolutionary information from genetic variation and massive sequencing, Hopf et al. present a new computational method
that generates all-atom 3D models of large transmembrane proteins on a standard laptop in minutes without the need for a super-
computer. The program also provides clues to conformational changes, oligomerization, and functional sites of drug targets. The
rapid rise in large-scale sequencing will greatly expand the repertoire of transmembrane proteins amenable to modeling by this
method.New Cred for Pseudogenes
PAGE 1622
Kalyana-Sundaram et al. analyze transcriptomes from diverse human tissues and cancers to study the expression of pseudogenes,
defunct copies of protein-coding genes. The analysis shows lineage- and cancer-specific expression of pseudogenes, suggesting
that some pseudogenes may be useful as cancer markers and providing a starting point for their exploration. Furthermore, the
authors find that one pseudogene, expressed in a particular breast cancer, regulates cell proliferation, underscoring the functional
relevance of pseudogenes.Mapping RNA Methylation
PAGE 1635
Methylation of the N6 position of adenosine (m6A) is a known posttranscriptional modification of RNA, but its prevalence and phys-
iological role are unknown. Meyer et al. present a sequencing method for transcriptome-wide localization of m6A in mammalian
tissue that identifies 7,676 mammalian mRNAs that contain m6A. The m6A sites are tissue-
specific, enriched in 30 UTRs and linked with microRNA-binding sites.It Takes a Microbial Village
PAGE 1578
Chung et al. examine the link between maturation of gut immune cells and microbiota popula-
tions by colonizing germ-free mice with mouse microbiota (MMb) or human microbiota (HMb).
Surprisingly, despite similarities between the two population mixtures, the HMb failed to elicit
maturation of key immune cells. These findings suggest that mammalian hosts have coevolved
with specific consortia of bacterial species that stimulate and enable intestinal immune
maturation.Cell 149, June 22, 2012 ª2012 Elsevier Inc. 1411
